A 77-year-old woman presented with a 1-week history of intermittent right upper quadrant pain. She had no nausea, vomiting, jaundice, or temporal relationship of the pain to eating. Her surgical history included a hysterectomy and appendectomy. On physical examination, her right upper quadrant was tender to palpation and percussion, but there was no guarding, rebound tenderness, or flank pain. Laboratory tests were normal. A supine abdominal radiograph ( Figure 1) and computed tomographic imaging (Figures 2, 3 ) was obtained.
Initial supine abdominal radiograph ( Figure 1 ) reveals a focal dilated, gas-filled loop of bowel in the central abdomen. Calcified gallstones are also noted. Based on the radiographic findings, the initial differential diagnosis included closed-loop bowel obstruction from volvulus or internal herniation; walled-off extraluminal gas; and cecal malposition and/or intestinal malrotation, with closed-loop obstruction considered to be the most likely cause. CT (Figures 2, 3 ) reveals an internal hernia through the foramen of Winslow, with the afferent loop originating from the ileum and the efferent loop, involving the colon. The herniated bowel is situated in the lesser sac. There is no pneumatosis or free air. The herniated bowel enhanced normally, but there is some regional mesenteric stranding.
At laparotomy, the lesser omentum protruded anteriorly, with bowel loops passing through the foramen of Winslow. Dilated cecum, ascending colon, and terminal ileum were visualized within the lesser sac after incising the gastrohepatic omentum confirming the radiographic diagnosis. After applying considerable pulsion and traction, the hernia was reduced, and the right colon returned to its proper anatomic position. The bowel was viable, with no signs of ischemia or perforation. Because recurrence was thought to be unlikely, the foramen of Winslow was not closed, and the only preventative measure taken was placement of the omentum in the right upper quadrant. There were no significant surgical or postoperative complications, and the patient was discharged 8 days after admission.
Diagnosis
Internal hernia through the foramen of Winslow.
Discussion
Internal hernias occur where there is persistent or intermittent displacement of 1 or more viscera through an intraperitoneal orifice [1, 2] . They may occur through an orifice that is normal (ie, foramen of Winslow), paranormal (ie, paraduodenal, ileocecal, retrocecal, paracolic, paravascular, etc), or pathologic (ie, transmesenteric, transmesocolic, or transomental) [2] . Internal hernias are relatively infrequent and account for 5% of all abdominal hernias and only 0.2%e 0.9% of all cases of intestinal obstruction [1, 3] . This condition is difficult to diagnose because patients often are asymptomatic in the absence of complications (incarceration, volvulus, obstruction, or strangulation) [1] .
The foramen of Winslow, also known as the epiploic foramen, is a normal orifice between the lesser sac and the peritoneal cavity. It is bounded by the lesser omentum and portal triad (common bile duct, hepatic artery, and portal vein) anteriorly, the inferior vena cava and covering peritoneum posteriorly, the caudate lobe of the liver superiorly, and the duodenum inferiorly [1] . Herniation of bowel through this opening into the lesser sac is one of the rarest causes of intestinal obstruction, accounting for only 8% of internal hernias and 0.08% of all hernias [3, 4] . Since Blandin's initial case in 1834 [5] , 170 cases have been reported of herniation through the foramen of Winslow, often associated with intestinal obstruction [6] . The 3 most common sites of involvement are the small intestine (53%e63%), the cecumeterminal ileum (25%e30%), and the transverse colon (7%) [4, 7, 8] . Other rarer sources of herniation include the gallbladder, Meckel's diverticulum, or small bowel diverticulum [9e11].
A number of predisposing factors have been hypothesized. The most important factor appears to be an enlarged foramen of Winslow [8] . Other frequently cited predisposing factors include an abnormally long small bowel mesentery, which allows intestinal hypermotility within the peritoneal cavity; failure of the secondary fusion (retroperitonealization) of the ascending colon to the posterior abdominal wall, which allows the cecum to migrate to the foramen of Winslow; sudden changes in intra-abdominal pressure; and a common mesentery for the entire intestine [4, 8, 12, 13] Herniation is more common among men with a sex predominance of 2.5:1 and has the highest incidence among those between 20 and 60 years of age [3, 14] .
Clinical findings are often nonspecific because of vague and nonlocalizing symptoms [12, 15] . The location, radiation, nature, and severity of pain often varies from patient to patient [8] . These variations may result from differences in the involved segment and amount of herniated intestine [8] . Typical features of obstructive change, such as abdominal distention, crampy abdominal pain, and hyperactive peristalsis, may be absent, because the herniated segment may exhibit pressure on the distal stomach and prevent passage of gas into the distal bowel [8] . On physical examination, the herniated mass is frequently missed, because it is in the posterior portion of the peritoneal cavity, under the costal margin, liver, and tight rectus muscles [8] . Peritoneal inflammation in the lesser sac is not manifested on the anterior abdominal wall as muscle spasm or rebound tenderness because of the intervening liver, stomach, and colon [8] . Because of these factors, the diagnosis must be made by radiology. The importance of accurate diagnosis via imaging is highlighted by the mortality rate of 39%e49% with delayed treatment [8, 16] .
There are a number of findings on plain radiographs that are associated with herniation through the foramen of Winslow. There will be a circumscribed collection of gas, with an air-fluid level in the upper abdomen, usually over the lumbar spine [5, 8] . This collection of gas is medial to the gastric air bubble, and often there is anterior and lateral displacement of the stomach [8, 17] . Differentiation of the stomach from the centrally located gas may be aided by the appearance of the gastric mucosa or the presence of a nasogastric tube [3, 8, 14] . There may also be a fine crescenteric shadow between the gas in the stomach and the lesser sac, which defines the wall of the herniated intestine [8] .
There will be multiple air-fluid levels if the small intestine is involved, and only a single air-fluid level if the cecum is involved [8] . Obstructive signs, however, may be minimal because the pressure of the retrogastric mass on the distal stomach prevents gas from passing into the distal bowel [8] . The right iliac fossa may be empty when the hernia involves the cecum and terminal ileum [5, 8] . Also, when small intestine is involved, it may be seen anterior to the transverse colon as it migrates up to the foramen [8] .
Several barium study findings have been described. A barium enema will show a tapering column of contrast pointing towards the lesser sac in the abdomen, and, if the colon is not completely obstructed, then the cecum may fill, highlighting its abnormal location [5] . Barium enemas may also demonstrate an unfixed mobile right colon or even complete malrotation of the large bowel [8] . Also, in small intestine involvement, the terminal ileum may be seen ascending alongside the ascending colon in the direction of the epiploic foramen, with compression of the transverse colon by distended intestinal loops [2] . Barium swallows will show the anterior and lateral displacement of the stomach and its distinct relationship to the centrally located gas collection [5, 8] . It may also show obstruction of the body of the stomach from the pressure of the retrogastric mass and the stomach stretched in a crescenteric form [2, 8] . The small bowel will be in an abnormal position if involved.
Despite the aforementioned findings, barium studies may impair the diagnostic utility of subsequent CT imaging, and, when available, CT is the modality of choice after plain radiography. As in this case, CT will allow for definitive diagnosis and will show the precise anatomical relationship of abdominal contents. Intestinal loops will be seen in the lesser sac [1] . The air and/or fluid collection in the lesser sac will extend to the foramen of Winslow located posterior to the portal triad and anterior to the inferior vena cava (IVC) [18] . As demonstrated in our images, the involved bowel will terminate as a pointed or beak-like contour as it is narrowed by the foramen [18] . Other potential findings include the following: (1) mesenteric fat and vessels posterior to the portal vein [4, 15, 18] ; (2) absence of the ascending colon in the right gutter [4, 18] ; (3) hyperdense distal collapsed loops [1] ; and (4) the terminal ileum and ascending colon displaced superiorly in the subhepatic space in the region of the porta hepatis [15, 18] .
Surgery is required for the treatment of hernias through the foramen of Winslow. Gentle traction may be enough to reduce the herniated intestine. If this fails, then the lesser sac may be opened through the gastrocolic or gastrohepatic ligament, and pressure applied to the incarcerated bowel from within the lesser sac [13] . Forward mobilization of the second part of the duodenum and head of the pancreas through incision of the lateral peritoneal reflection (Kocher maneuver) may be required to enlarge the foramen [8, 13] . To prevent recurrence, the cecum may be fixed to the posterior abdominal wall [5] . Closure of the foramen with sutures is unnecessary, because there have been no reports of recurrence and the foramen will likely close by adhesions [13] . Suturing this area has also been associated with portal vein thrombosis [3] . With prompt diagnosis, the prognosis has markedly improved from a mortality rate of 49% in 1966 to less than 5% [5] .
